A record based operational research was conducted to explore the effect of targeted food supplementation of National Nutritional Program on pregnancy weight-gain. Records of chronic energy deficient mothers who delivered their baby between 1 st January and 31 st December, 2008 in the study areas were reviewed. The study included 439 samples from Kapasia sub-district, a National Nutritional Program intervention area and 126 samples from Savar subdistrict, as control area. In the National Nutritional Program area 211 (48%) of the chronic energy deficient mothers were enrolled for supplementation and only 34 (8%) of them completed the full course. Samples of Kapasia and Savar were significantly different in their socio-demographic status. The early-pregnancy average body mass index of supplemented mothers (16.21±0.77) was significantly different from non supplemented mothers of Kapasia (17.14±.82) and Savar areas (17.03±1.19). Average pregnancy weight gain in mothers of control area (6.50±1.53 kg) were significantly lower than supplemented (7.94±1.99 kg) and non-supplemented mothers (7.82±2.28 kg) in National Nutrition Program intervention area (p<0.001). Multivariate analysis showed supplemented mothers were six times [OR with 95% CI; 6.34 (2.43,16.52) and non-supplemented mothers from same area were eleven times more likely to gain targeted weight than the mothers of control area after adjusting for other variables. Duration of supplementation did not show any influence on pregnancy weight gain. The current study showed significant difference in weight gain between National Nutrition Program area and control area, but no significant difference was noticed between non-supplemented and supplemented mothers within National Nutrition Program area. A large-scale well-designed trial is recommended to explore this effect.
Introduction
Pregnancy is thought to be the most vulnerable stage of woman's life and protecting her health along with her fetus during this period yields a positive impact on the health of future generations. One of the most important factors affecting maternal and fetal health is nutritional adequacy during pregnancy. Maternal poor nutrition and health during pregnancy is of importance for the high prevalence of low birth weight (<2500gm) and fetal growth retardation. Annually ten million low birthweight babies are born in South-central Asia and in Bangladesh the prevalence of low birth weight is forty percent [1] [2] [3] [4] .
In countries where Infant Mortality Rates (IMR) is high, low birthweight (LBW) infants account for the largest share of IMR 1 . Low birthweight is associated with foetal and neonatal morbidity, inhibited growth and cognitive development and chronic diseases later in life. Poor maternal nutritional status leads to many complications for both mother and baby [5] [6] [7] .
The important role of low birth weight and prematurity for perinatal mortality and morbidity in developing countries and its association with under-nutrition and malnutrition in the mothers', had motivated various attempts to improve pregnancy outcome through food supplementation strategy. Several studies showed that daily food supplementation to malnourished pregnant women not only decreased the risk of maternal death and birth of low birthweight infants but also improved children's growth and breast milk adequacy 8, 9 .
The anthropometry of the mother and her nutritional intake, pre-pregnancy weight, body mass index (BMI) and gestational weight gain all have strong, positive effects on foetal growth suggesting that energy balance is an important determinant of birth outcomes 10, 11 . The World Health Organization (WHO) collaborative study, reported that mothers in the lowest quartile of prepregnancy weight, carried two to three times excess risk of developing intra-uterine growth retardation (IUGR) and low birth weight (LBW) respectively, compared to the upper quartile.
The Institute of Medicine (IOM) issued its weight gain guidelines for maternal weight gain during pregnancy based on pre-pregnancy body mass index and recommended that women who are underweight before pregnancy should gain more weight during pregnancy [12] [13] [14] .
Maternal nutritional status at the beginning of gestation and the rate of fat gain early in pregnancy is the two indicators most strongly associated with birth-weight 15, 16 . The Gambian supplementation trial had succeeded in reducing both stillbirth and neonatal death by providing a much higher net increase in energy intake by rural mothers [17] [18] [19] . Study in Iran showed, traditional food supplementation enhanced higher maternal weight gain (p<0.02) 20 .
Low weight gain in pregnancy is associated with increased risk of preterm delivery, particularly if women are underweight or of average weight before pregnancy 21 . But still there is increasing evidence that higher weight gains during pregnancy do not improve infant outcomes and instead may elevate the mothers' long-term risk of chronic disease 22, 23 .
Operational research on National Nutrition Program (NNP) food supplementation showed that food supplementation did not lead to enhanced pregnancy weight gain with the exception of severe malnutrition category 24 . The important determinants for the distribution of the effect of supplementation provided by NNP seem to be the mothers' pre-pregnancy weight, her basic dietary intake during this period, the energy and nutrient composition of the supplement, the timing and total duration of supplementation and the replacement level of the supplement 25 .
Recent studies raised queries about the efficiency of the National Nutrition Program in enhancing pregnancy weight gain thus reducing prevalence of low birth weight 26 . The results of this research may provide scopes for further modification and better implementation strategy of the National Nutrition Program.
Materials and Methods
This post test only non-experimental operational research was aimed to evaluate the effect of targeted food supplementation by NNP. The samples were taken from two different sub-districts served by two different national non-government organizations. Voluntary Association for Rural Development (VARD) was implementing the maternal and child nutritional supportive program following NNP guidelines in Kapasia sub-district and Savar subdistrict was taken as control area where Gonosashthaya Kendra was delivering comprehensive maternal and child health care services.
Records of all chronic energy deficient pregnant mothers who delivered their baby between 1 st January and 31 st December; 2008 in both study areas were reviewed. Singleton mothers who did not have any chronic disease, delivered at term and were registered within 120 days of last menstrual period were selected as study samples.
Data taken from records included sociodemographic, reproductive, food supplementation and pregnancy weight at different gestational age. Early pregnancy weight measured at registration time was taken as first weight and the last measurement taken before delivery, was considered as end line weight and pregnancy weight gain was computed.
Records revealed that 228 out of 439 chronic energy deficient mothers of NNP area were notsupplemented. So the analyses were performed comparing three categories: Non NNP area (n=126), NNP not supplemented (n=228), NNP supplemented (n=211). The NNP supplemented mothers were further subdivided into poor, moderate and good supplementation categories considering total number of supplementation days as stated by Santhia et al: (<120 days), (120-159 days) and (≥160days) for registration month three. In registration month 4, low, intermediate and high supplementation groups were defined as <100 days, 100-139 days and ≥140 days, respectively. Data management and analysis were done with the help of SPSS 16.0 version for windows. The research protocol was approved by the ethical committee of the National Institute of Preventive and Social Medicine (NIPSOM), Dhaka, Bangladesh.
Results
The socio demographic characteristics of the samples of NNP (supplemented and non supplemented) and control area were compared. Although the mean age of the pregnant mothers in all categories was around 24 years, the distribution was significantly different especially between control and NNP area; NNP area included relatively younger mothers than control area. Illiteracy was more common in Savar area (mothers 21.4% and fathers 19.8%) than their Kapasia counterpart. NNP and control area were also different in the occupation of the father. All mothers were housewives. Almost all mothers of NNP area visited for antenatal care (ANC) ≥4 times whereas one-third of mothers in control area did Figure 1 ].
Only eight percent of all eligible Kapasia pregnant mothers got full course of supplementation. Good supplemented mothers gained, on average higher weight (8.50±1.6 kg) although the differences were not statistically significant [ Figure 2 ]. 
Discussion
This study was performed to assess the effects of nutritional intervention in pregnancy using projectbased data. Nearly half of the supplemented mothers started late supplementation and only about one in ten women received full supplementation. This result indicated serious deficiencies in the implementation of the NNP in rural areas 26, 27 .
In this study weight gain was inversely related with initial weight. fig.3 ]. The food supplementation in the NNP might be a replacement not a supplement, which was supported by the findings of Bangladesh Integrated Nutrition Program (BINP) operational research that 30% of the women substituted at least part of their domestic food intake by NNP food supplements 32 . The average monthly weight gain in the present study was considerably lower, averaging only 0.92 kg/month in the second and third trimesters although a WHO collaborative study showed that weight gain of 1.5 kg/month during the last two trimesters was consistent with good pregnancy outcomes 33 .
The results of the present study also showed that severely malnourished women gained more weight in pregnancy. Several researchers proposed that when seriously malnourished women were supplemented they could not 'afford' to direct the energy to the fetus and therefore such supplementation improved maternal weight gain more than birth weight 34, 35 . Apart from frustrating coverage of the supplementation program this finding directed our view to the composition of the supplementation regimen provided by the NNP, that contain lesser amount of protein [all the protein derive from vegetable source] than any other regimen trialed so far 19, 20, 36 .
The importance of taking data from two areas was not established in a way that it was planned for. The differences of pregnancy weight gain among categories were partly seemed to be affected by selection and measurement bias. The formats as well as the workers involved with the data collection procedure of two organizations were dissimilar (in terms of training, experience and education). The logistics were also different (some used digital machines and others used calibrated scale). Monitoring and data quality checking were also not uniform for different organization. As it was a record based study, potential limitation is reliance on reported anthropometric measurement, height of the mothers, and weight of the mothers. We relied on the records for the likelihood that any biases which might continue to exist (e.g. from faulty weighing scales, recording errors, or intentional misrepresentation) would equally affect the data on the supplemented and nonsupplemented women.
Conclusion:
The program coverage was about half in terms of eligibility but in terms of adequate supplementation it was only eight percent. The study found that there were significant differences in pregnancy weight gain between NNP and non NNP areas but no such difference were observed between supplemented and non-supplemented mothers of NNP area. A large-scale well-designed trial is recommended to explore the effect of targeted food supplementation.
